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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance age-based stability by using a ternary alloy 
composed of the combination of specific metal having a different work function for the cathode 
of an organic EL element to prevent the oxidation of the cathode. 
SOLUTION: A compound 1 expressed by the following chemical structure is deposited by 
vacuum evaporation on a cleaned glass plate with an ITO electrode to obtain a hole injection 
layer having a film thickness, for instance, of 50nm. Thereon, Mg for a metal element A, Al for 
a metal element B and Zn for a metal element C are simultaneously evaporated from the 
respective evaporation sources, and a cathode comprising an alloy of Mg:AI:2n=1 0:1:1 having 
a film thickness of 200nm is formed by common evaporation. The positive hole injection layer, 
a light emitting layer and the cathode are deposited by evaporation under the conditions that 
vacuum is 10-6torr and the temperature of a substrate is a room temperature. By an organic 
EL element formed, for instance, yellow green luminescence having luminescent brightness of 
220cd/m2 is obtained at a DC voltage of 5V, and luminous efficiency is 2.11m/W. Therefore, 
the oxidation of a cathode can be prevented to enhance stability with lapse of time. 
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^frT-C^«Uc. iIgS«E5Vt:'2 0 0 

cd/m2 mm^m^m^t^ix. mMm±2. 5 1 
m/wTh-^tz. zm'i'^^izii±t:^i'{z. ^mm 

1 0 0 c d/m2 •C'^«S[igl!lS:^tt!t t 5 0 
Ol^rafi{C7 0cd/m2 ^t'U^TL^*»o/c. t 
fzy—^X^yhhf^i:M.(^mi}^'yfz>tfz.±%T 40 
tclOOOB^SJSaf^, ^^-t/cti-!., r-^X7K 

[00 3 73 IIJSM2 6 

I Tommm;(fyxm.iz. mmi t mm 

tiETLaAl. ^ym^ 1 O-^To r rcoK2£tf>T\ S 
tC. Mg : Ag : Zn= 1 3 : 1 : 2 <OfflaitT'^|iJ$ 
>^T. 0. 5kW<oai^jT'JSJ¥2 0 0nm<O^jSJK<^ 
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1 2 

mE5 V-C2 3 0c d/m2 Olt*|ifefl3ii*q#<oix. 16 

m)mii2. 4 1 m/^x'h'>tz. z(r)m=i-im\.zm± 

^■tir-ft, M»JS1 00cd/m2 -CSmffilgij^g! 
tti^ci:^^. 5 0 0^^mtc:7 0cd/m2 tX'Li)^ 

Jt, ^^c. ^'^Ttl OOOfifSScM*, ^^^'ttzt 

[0 0383 lltfe<J<J2 7 ■ 

mifziromm^^:^yxm±{z, mmmibmm 

izm&Xm. IBfcll: 1 0-6TO r rOE^gtfX'. « 

{C. L i : A 1 : Y= 5 : 8 5 : 1 0 t'f'i^mSflJt 
^^iJ'-^-'yh&fflV^T. RFXA--y^'atiOAr;y 
XT. 0. 5\iW(7)lii:hX'jm2O0nm(O-^^m3 

VM^mmtx^mELm^imz, icom^^'ii.. mm. 

«BE5 VT'2 2 0 c d/m2 (7)MB&m^^n^tl. ^ 

mmii2. 3 1 m/wx'h-yfz, zm'fimz$i± 

t:-ti'l<Z. 0 0 c d/m2 t'SmsiEiKilSri^ 

iftitZ^. 5 0 0^^flitC80cd/m2 tX'li)^ 
Tt^*>-7Jt. i^tr-i^x^^-yhtm^jit^S:**-^?^. 

tfz. :k^riziooommmk. mi^^tztz 

fz. 

[00393 mkm2 8 

m^Lfz I Tommit:^'yxwL±iz. mmm 1 1 mm 
iizm&xm. mmi i o-^to r roKs+x-, a 

fc, L i : N i : Z r = 1 : 6 : SX'^ibj&^^ixfz-^ 
^^--y-y hSrfflV^T, RF;^A'>y^'&{2j:0Ar;<fX 
T. 0. 5kWc;)ai:^]t'^2 0 0nmO-^^li(7)l; 

mm^ix^mELm^mti, zm^it. mm, 

E5 VT-l 80 c d/m2 c7)|}^f&^Ai#^,ix^ 
S!j${i2. 5 1 m/WTio/i. Z(r>m'fi:m(,Zii±?: 

^■nz. mmm& i o o c d/m^ x'm,m:mim 

fztZ^. 5 0 0B#TOc8 5c d/m2 it'L*»ffiT 
L^*»o/Co ttzy—!'X^-yhijM.^ti^j:i}^'yfz, t 

fz . i^Tiz 10 0 0 mimk. m^-ttz bzb. 

[00403 lltg0lJ29 

tiE?LaAil. 1 O-BTo r rOXS+-C\ » 

Li:Al:Ti=3:70:2 7T?-i^J^«§il 
it-^^^-y -y h SrfflV^T , RFX/N- y J: O A r 
*';^T, 0. 5kW<0£B:^t'JlJ?2 0 0nm<0-^^)l 

<^%mm^tx^mEhm^^wz. z<r)m=F\t. m 

a«E5 V-C2 0 0c d/m2 (nW^mtrnkf^tl. 
mMm\t2. 2 \ m/WX'h^fz, Z<Dm'f-i:1^iZ$i 
ihSr Wm^ 1 0 0 c d/m2 T-^aSEIglS^ 

^{tJtt::^, 5 0 0B*^f*lC8 0cd/m2 tX'li)^ 
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1 3 

i&TL^j:i}-ofz. S:tr-i?X.-K-y ht>l,^.^^^^*>r) 

[00 4 1] mmi 

n = 1 0 : 1 x'M.-^itz'^±x'mm2 0 0 n mcommi 

It:. ESrilE5VC2 3 0cd/m2 

fz. z<Dm^miz^±i-^i'^z^ wsimm 0 0 c d 
/m2 x-^m^mmmmztzb. soommmzn 

1 oc d/m^ artx-izmTixLt-^ti. trz. ± 
%Ti,z 1 0 0 ommm^. m^^^tztz^. j^m 

C004 2]Jt«W2 

mWLtz I T0«ffi^^#;<f7X^±lI, HMMl t 20 
{cmaA*. l63\yiS:je«t?t. -eo±(c. Mg : a 
1=8: 2t-m-^L/i-^T*JKJI2 0 0 nmOmffiS:^ 
^LTWSIELSi^Hff^, #l{ilO-6Torr<7)K 

/Ti, Z(r>m^\i. EgE^fiES VTl 9 0c d/m2 <7)jt 

m.%%mt:>fi. mmmti. i im/wt'$>o 
z<r>m=f-mmitimz. ^uJisiiiiJ^i 0 0 c d 

/m2 •C€«ffilBtijSrig!(t^t 5 0 0B$iaf^Wi 
1 5c d/m2 ^T-ffiTLTLto/i, ;*;^Tt: 30 

iQoo^mmk. m.^^ttztzh. y-^x^-y 

V^zWhtimiiimzMt-'>fz. 
[004 3] Jt«B^J3 

mnLt: I TomWii%ifyxWL±iz. HMCTl t Pitt 

t3iE?LjiAJi. mm-iim^Lfz. -eo±{c, l i : a 

1=3: 7T'l-^Lfc-^ifeT'MJ¥2 0 0 nmt^mkim 
fi£LTW(SELI|^S:#/i. #1{±1 O-^Tor rc^K 

CiOS^Ji. i:5iEmffi5Vt'22 0cd/m2 cOj| 
*lfel6?t*itf<i>*ts ^7ia^!l^{i2. 7 1 m/WCS>o 40 
!^^. C:<0^i^2:!»tcl*ihSr-ti:-f 1g)W»JS l 0 0 c d 

{i. 0 c d/m2 OTSt'ffiTLTLdioy'c. 

mM\>z\ir-'^Xiii'v h'^n^Ayifi^tX\.^fz. ± 
%T^z 1 0 0 ommmk. IBt^-ti-J: o t Lfci: CI 

'k<mil^j:t-'>tz, 
[0044] Jt«^J4 

TmLfziT o%mm xw.kiz . mm 2 4 1 iii 
Wiz-m&jM. mm^wm^fz. -?-io±tc, Mg : 

A g = 1 0 : 1 T'ii-^L7t-&:&T'^2 0 0 nmOmiS 50 
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5-?g«L-C^riiELSTO#/i, =S-«{il 0-6TO r r 

^L-Tt. ^:<!0^?-{±. iISitmE5VT27 0cd/m2 
«0|f«i^l63\i*^1#'ofl. mmM.2. 5 1 m/WT'J) 
o/i, Z(r)%=i-^i^\,znifk^\iz. 0 0c 

d/m2 •eSmaiBi&Sriggft^C tZh. 5 0 0 ^^f^t= 
{i^fflO7 0%liLh*^^-^X-it yh{cSt>it, 
t,10cd/m2 m^X\.Zi&T\^X\^t'>tz. tfz. 

i^Tiz 1 0 oo^mmm. ^^^-tx o^iuztz 

'k<^%L^j:t-->rz. 
[0045] Jtl^J5 

mLtz I Tom«t#;!f7;^si±fc, mmmitnw. 
izsEmxm. ^3m-^ i o-^to r r<o*^+T\ a 

Mg : Ag=l 0 : lX'^ibm^^iXtz^±i^ 
yV^m^^X. R¥Xf^"/^m\,Zi.^Ar:^'X-Y^ 0. 
5 kWC0IU^]rKJS2 0 0 nm<7)^Srjg^fr^«E 
L^^S:f#/S. Z(r>m=f-\i. E»SlH5V-e2 80 c d 
/m2 %mmi2. 4 Im/ 

00cd/m2 T'^«gg|g«)S:ig?Wci:C:^. 5 0 08$ 
l3f^(::J±^3teB05 0%J.:Lh*<^-i5'X;K7 Uz^h 
tl. »^i20cd/m2 tT'ffiTtTLiofc, ^ 

tz . i^T\,z 10 0 0 i^^ifeSf^. m.^^tz tzh. 
y-cx-r^-yv '.zmhixmimn^z^t^'^ tz , 

[ 0 0 4 6 ] ,rcoi 3 tc, (^*<7)g{rj(=j: i,*igE 
=fti^. tJ»S 1 0 0 c d/m2 *<5 0 0B$H<7)i|8gaigi,-C' 
2 0 c d/m2 OTtclSTt, ^5tffii**^-:?x4^-/ h 

(i. 50cd/m2 h 

s:ffiT§-e-&;fc^:<. m'f-mmni.x/'skmziik^h 
m^^im.Lt^, 

[0047] *^0j<7)i^E L3ii^^{iii5i3a$. mm 

[0048] 

m\^tLtztz>f>^z. %mz\t^xm^\,zmhim'R^ 
tt6^<, m^mm^\^m-'k'^hztifix'%tz. 

ULh(:J:0, *^HJT'^Uv:37c-^J, ^<SEL^-f 
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